Effect of cold preservation on intracellular calcium concentration and calpain activity in rat sinusoidal endothelial cells.
This study was performed to determine the role of intracellular calcium concentration and calpain activity on the cellular events that occur in rat sinusoidal endothelial cells (SEC) in the cold. Intracellular calcium concentrations were measured in isolated cold preserved rat SEC. Dantrolene or 1,2-bis(o-Aminophenoxy)ethane-N,N,N',N'-tetraacetic acid tetra(acetoxymethyl) ester (BAPTA-AM) was added in some studies. In other studies, calpain activity and m-calpain and mu-calpain expression were measured during cold preservation in the presence or absence of calpain inhibitors. The effect of addition of dantrolene to preservation solutions on function of whole livers after preservation was determined. Cold preservation caused an increase in intracellular calcium concentration first detected at 1 hour of preservation. This was associated with cell rounding and actin disassembly. Dantrolene and BAPTA-AM prevented the increase in intracellular calcium concentration and reduced cell rounding and actin disassembly. Cold preservation also resulted in increased calpain activity and expression on SEC. Calpain expression was reduced by dantrolene. Calpain inhibitors N-acetyl-leu-leu-norleucinal (ALLN) and N-acetyl-leu-leu-methioninal (ALLM) reduced calpain activity and expression and restored SEC cell shape and actin morphology. Dantrolene improved function of livers preserved in Eurocollins (EC) solution when tested on the isolated perfused rat liver (IPRL). In conclusion, exposure of SEC to cold results sequentially in elevated intracellular calcium concentration, increased calpain activity, and actin disassembly.